Leukapheresis induced changes in cell cycle distribution and nucleoside transporters in patients with untreated acute myeloid leukemia.
Bone marrow leukemia cells from eight adults with untreated acute myeloid leukemia (AML) were evaluated before and after three daily leukaphereses to determine if mechanical cytoreduction can modulate the cell cycle distribution. The percentage of cells in S-phase and the proliferative fraction (PF = %S + %G2M) were determined by flow cytometry after dual labeling with bromodeoxyuridine and propidium iodide. Prior to pheresis the median %S and PF were 5.4 and 15.4%, respectively. The median change in %S was +2.5% (range -5.5 to +18.8) with increases greater than or equal to 3.7% in 4/8 patients. The median change in PF was +6.1% (range -13.8 to +25.3) with an increase of greater than or equal to 3.6% in 6/8 patients. The median absolute changes of 2.5 and 6.1% represent increases of 47% for %S and 40% for PF compared to the day 1 (pre-pheresis) median values. As the number of nucleoside transporters in the cell membrane [nitrobenzylmercaptopurine riboside (NBMPR) binding sites] has been related to the percentage of cells in S-phase and to cytosine arabinoside (ara-C) cellular pharmacology, these were also measured before and after leukapheresis. Changes in the number of NBMPR binding sites varied widely with a median increase of 365 sites per cell (range -26,061 to +10,396). The change in NBMPR sites was significantly and positively correlated with changes in %S (r = 0.829, p = 0.042). These data suggest that mechanical cytoreduction by leukapheresis can increase the fraction of leukemia cells in S-phase and the PF in some patients with AML. The increase in %S is accompanied by an increase in NBMPR binding sites per cell. These changes in leukemia cell characteristics would be expected to result in an increase in efficacy of ara-C or other S-phase specific agents.